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(54) WAFER TEMPERATURE CONTROLLER FOR SINGLE WAFER PROCESSING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the reaction 
time when the temperature of 4 wafer is controlled by 
laminating a cathode, an isolation layer, a thermoelectric 
element layer and a chuck means and supporting a wafer 
and then feeding power to a closed loop of specific 
temperature in a specified region of the wafer. 
SOLUTION: A wafer support 1 2 is arranged in a chamber 
80 and a cathode electrode 20 is formed on the bottom 
layer thereof. The cathode electrode 20 is composed of 
a metal block and supports an isolation layer 30, a 
thermoelectric element layer 40 and a chuck means 60. 
The thermoelectric element layer 40 has a plurality of 
closed loops where a predetermined number of 
thermoelectric elements in each closed loop are 
interconnected and each closed loop is arranged to 
correspond to a specific region of a wafer 14. Power is 
fed to a closed loop of specific temperature in a specific 
region of wafer 1 4. According to the arrangement, 
reaction time can be shortened when the temperature of 
wafer 1 4 is controlled. 

♦ NOTICES * 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A cathode terminal. 

Composition from which it is a temperature controller for one-sheet wafer etching devices of 
form with a chuck means for holding a wafer, a chuck means Is allocated on a cathode terminal, 
and a wafer is supported by chuck means at a predetermined temperature. 
It has a thermoelectrical layer which is the temperature controller for one-sheet wafer etching 
provided with the above, and contains two or more thermoelements. Said thermoelectrical layer 
is allocated between a cathode terminal and a chuck means, and said thermoelectrical layer has 
two or more closed loops. Each closed loop has connected a predetermined number mutually 
among said two or more thermoelements. It is arranged so that each closed loop may correspond 
to a specific region of a wafer, It is combined with each of a closed loop, and has a means for 
supplying control voltage which shows a predetermined temperature to each of a closed loop, 
and each temperature of a specific region of a wafer is controlled by each of a closed loop. 

[Claim 2]The temperature controller according to claim 1 with which a detached core was 
allocated between a thermoelectrical layer and a cathode terminal. 

[Claim 3]The temperature controller according to claim 1 with which a chuck means comprises 
an electrostatic chuck. 

[Claim 4]The temperature controller according to claim 1 with which a chuck means comprises a 
mechanical zipper. 

[Claim 5]The temperature controller according to claim 1 with which a chuck means comprises a 
vacuum chuck. 

[Claim 6]The temperature controller according to claim 1 with which a temperature detecting 
means is arranged at least one of connection of two or more thermoelements which constitute 
each closed loop of a predetermined number. 

[Claim 7]The temperature controller according to claim 6 which a temperature detecting means 
comprises with a thermo couple. 

[Claim 8]The temperature controller according to claim 6 which a temperature detecting means 
comprises with a resistance thermometric element. 

[Claim 9]The temperature controller according to claim 6 which a temperature detecting means 
comprises with a thermo sensitive register. 

[Claim 10]The temperature controller according to claim 1 by which said at least one power 
means is connected to a low-pass filter, respectively. 

[Claim 1 1]The temperature controller according to claim 1 with which said thermoelectrical layer 
has two or more Peltier devices. 

[Claim 12]The temperature controller according to claim 1 with which said means for supplying 
control voltage to each of a closed loop has two or more voltage sources. 

[Claim 1 3]The temperature controller according to claim 1 with which said thermoelectrical layer 
has a central region closed loop and an external area closed loop, temperature of a central 
region of a wafer is controlled by a central region closed loop, and temperature of an external 
area of a wafer is controlled by an external area closed loop. 

[Claim 14]The temperature controller according to claim 1 with which at least one temperature 
of said specific region of a wafer is increased by closed loop to which it corresponds of said 
closed loops. 

[Claim 1 5]the temperature controller according to claim 1 with composition decreased by closed 
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loop corresponding among said closed loops to at least one temperature of said specific region 
of a wafer 

[Claim 1 6]The temperature controller according to claim 1 which can search for each 
temperature of said specific region of a wafer by at least one of said two or more of the 
thermoelernents. 

[Claim 1 7]They are a cathode terminal, a detached core, and a temperature controller for one- 
sheet wafer etching devices of form possessing a chuck means. In a temperature controller of 
composition of that a detached core is allocated on a cathode terminal, a chuck means is 
allocated on a detached core, and a wafer with a central region and an external area is supported 
by chuck means, A Peltier device layer is allocated between a detached core and a chuck 
means, have a Peltier device layer, and two closed loops by a centra! region closed loop. Two or 
more Peltier devices corresponding to a central region of a wafer are connected mutually, Two 
or more Peltier devices which correspond to an external area of a wafer by an external area 
closed loop are connected mutually, A means for supplying control voltage which shows 
prescribed temperature to each closed loop is connected to each of said two closed loops, A 
temperature controller for one-sheet wafer etching devices, wherein temperature of a central 
region of a wafer is controlled by said central region closed loop and temperature of an external 
area of a wafer is controlled by said external area closed loop. 

[Claim 1 8]The temperature controller according to claim 1 7 with which temperature of said 
central region of a wafer and temperature of said external area of a wafer are searched for from 
at least one of said two or more of the thermoelements. 

[Claim 1 9]The temperature controller according to claim 1 7 with which said Peltier device layer 
has a predetermined number of Peltier devices, and said two or more Peltier devices 
corresponding to a central region of a wafer occupy at least 25% of Peltier devices of said 
predetermined number, 

[Claim 20]Are a temperature controller for one-sheet wafer etching devices, and it has a 
chamber and a temperature control base material, A temperature control base material is 
accommodated in a chamber, and said temperature control base material A cathode terminal. 
Have a detached core and a chuck means and a detached core is allocated on said cathode 
terminal, A chuck means is allocated on a detached core and a breakthrough is formed in said 
cathode terminal, A breakthrough constitutes a part of closed-loop condenser tube way, and a 
closed-loop condenser tube way has a pump and a reservoir, In order to cool a temperature 
control base material, cooling fluid circulates through inside of a closed-loop condenser tube way 
with a pump, A wafer which has a central region and an external area by said chuck means is 
supported, A center and an external area have a predetermined temperature, respectively, and 
helium of the specified quantity is supplied to two or more stomata formed between said chuck 
means and said wafer, A Peltier device layer is allocated between a detached core and a chuck 
means, a Peltier device layer has two closed loops which comprised a Peltier device connected 
mutually, and two or more Peltier devices which correspond to said central region of a wafer by 
a central region closed loop are connected mutually. Two or more Peltier devices which 
correspond to said external area of a wafer by an external area closed loop are connected 
mutually, A means for supplying control voltage which shows a predetermined temperature to 
each of said two closed loops is combined with each of said two closed loops, A temperature 
controller for one-sheet wafer etching devices, wherein central region temperature of a wafer is 
controlled by a central region closed loop and external area temperature of a wafer is controlled 
by an external area closed loop. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The invention in this application relates to the device which controls the 
semiconductor wafer temperature at the time of etching in details more about a semiconductor 
wafer etching device. 
[0002] 

[Description of the Prior Art]In the dry etching process of a semiconductor wafer, the 
temperature of a wafer surface is a parameter on a very important process. Having changed 
wafer temperature very slightly in the process, the characteristics of a wafer to be etched, such 
as a tapered angle of an etch rate and dirty shape and a side-attachment-wall evaporation rate, 
are influenced. Therefore, to make partial temperature uniform is desired in such a process. 
According to one of the temperature control methods in a process, a fluid is supplied from a 
reservoir and it lets it pass all over the supply line established in the inside of the zipper for 
laying a wafer into a process. Into a reservoir, measurement and control of the temperature of a 
fluid are done, and it is supplied with a pump in a zipper. Therefore, zipper skin temperature is 
decided by the preset temperature of a reservoir, and the loss in a condenser tube way. 
However, this temperature control method has a dramatically narrow scope. For example, a 
different temperature covering a chucking surface cannot be compensated or controlled. This 
fault actually becomes more remarkable as the diameter of a wafer increases. By said method, 
reaction time is dramatically long (per time about 2 minutes). 

[0003] According to the option, the temperature in a process is controlled by what (helium or the 
same gas is introduced into the crevice between a wafer and a susceptor) the heat transfer 
characteristic between a wafer and a zipper is improved for by a back filling. This method is 
explained in full detail by the United States patent number 5,270,266 given to HIRANO etc. on 
December 14, 1993, and can control wafer temperature to some extent by changing the pressure 
of introductory gas. 

[0004]However, the method of controlling wafer temperature can be used only for what has easy 
shape (between a center and edge) by applying the pressure which changes locally with back 
fillings of helium. As for this method, use is restricted only to the electrostatic chuck. 
[0005]Furthermore, according to the option, the wafer temperature under processing is 
controlled using a thermoelectric device with the array of the thermo couple which operates 
according to a Peltier effect (absorption of the heat by the flow of the current in a joined part). 
The manufacturing method and device of the thermoelement which have the lattice member 
which comprised a thermocouple-elements array for the United States patent number 4,493,939 
given to Braschi etc. as an example on January 15, 1985 are indicated. However, in this patent, 
in order to control wafer temperature, it is not shown how said thermoelement array is used with 
a wafer. 
[0006] 

[Problem(s) to be Solved by the Invention]There is SUBJECT of the invention in this application 
in conquering thru/or eliminating the above-mentioned fault by providing short reaction time and 
a device with higher partial temperature control nature for the semiconductor wafer partial 
temperature distribution in a process to detect and control compared with conventional 
technology. 

J0007] _ _ _ _ _ _ _ _ _ _ ^ _ 

[Means for Solving the Problem]According to the invention in this application, an aforementioned 
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problem is solved by a temperature controller for one-sheet wafer etching devices which has the 
following composition. That is, a present position wafer temperature control device of the 
invention in this application has a cathode, a detached core, a thermoelement layer, and a chuck 
means, and they are laminated vertically and it supports a wafer etched. A thermoelement layer 
has two or more thermoelements, and between those elements, it is connected according to 
predetermined composition and it forms two or more closed loops. In detail, a closed loop of a 
thermoelement has a Peltier device of the number of predetermined in each, it is connected to a 
power means and these Peltier devices support a specific field on a wafer. Therefore, 
temperature in a specific region of a wafer is controllable by supplying electric power to a 
specific closed loop. 
[0008] 

[Embodiment of the Invention]In the device of the invention in this application, the layer of the 
thermoelement for cooling or heating the specific region of a wafer surface locally during an 

etching process is used. 

[0009]According to the invention in this application, in order to control the temperature of the 
specific region of a wafer during etching, two or more closed loops constituted by the Peltier 
device are used, and, thereby, accuracy and applied pliability improve as compared with 
conventional technology. 

[0010] According to the device of the invention in this application, the reaction time at the time 
of controlling the temperature of a wafer can be shortened compared with conventional 
technology. 

[0011] According to the invention in this application, two or more Peltier devices for measuring 
the temperature distribution of a wafer are used, and the structure is simple compared with a 
publicly known device. 
[0012] 

[ExampIe]The device of the invention in this application possessing the one-sheet wafer base 
material 1 2 allocated in the pressure reduction chamber 80 for etching environment and the 
chamber 80 is shown in drawing 1 . 

[001 3] Although the chamber 80 in the invention in this application is carrying out the cylindrical 
shape, arbitrary shape like a cube may be sufficient, for example. Generally, the chamber 80 has 
the upper surface 88, the bottom 86, and the side attachment wall 82 that break off and that is 
not. From the upper surface 88 of the chamber 80, the introduction pipe 100 is prolonged, and it 
is used in order to convey etching gas to the chamber 80. It is used for the outlet pipe 102 being 
prolonged and removing the gas in a chamber from the side attachment wall 82 of the chamber 
80. And the side attachment wall 82 of the chamber 80 is grounded by 89. 

[0014]The chamber 80 in the invention in this application is made from conductive metals, such 
as aluminum. However, the chamber 80 can be made even if it uses which a publicly known 
electrical conducting material in conventional technology, as long as decompression environment 
is maintainable. 

[0015]The wafer base material 12 is allocated in the chamber 80. The base material 12 
comprises the cathode terminal 20, the dielectric detached core 30, the thermoelement layer 40, 
and the chuck means 60 in detail. A size and shape are designed so that each class 20, 30, 40, 
and 60 of a base material may support the wafer 14. In working example shown in drawing 1 , 
each class 20, 30, 40, and 60 of the support 1 2 has a diameter of about 200 mm, i.e.. a diameter 
equal to the wafer 14, respectively. However, corresponding to the size and shape of the wafer 
1 4, the size and shape of each class 20, 30, 40, and 60 of the base material 1 2 can be changed. 
[0016]The cathode terminal 20 has the upper surface 22, the undersurface 24, and the lateral 
surface 23 while forming the bottom layer of the base material 1 2. The cathode terminal 20 is 
made from a metal block, and supports the detached core 30, the thermoelement layer 40. and 
the chuck means 60. 

[0017]The breakthrough (not shown) is formed in the cathode terminal 20, and a part of closed- 
loop condenser tube way 25 for cooling the wafer 14 is formed. The condenser tube way 25 

contains the above-mentioned breakthrough, the feed port .26, the outlet 27. the introduction 

pipe 28, the discharging pipe 29, and the reservoir 31. Needless to say, the introduction pipe 28 
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and the discharging pipe 29 are not restricted to the composition of meandering state which was 
illustrated. 

[0018]Generally, the cooling fluid 32, such as water, is stored in the reservoir 31 allocated in the 
exterior of the chamber 80. The cooling fluid 32 is passed with a pump in the inside of the 
introduction pipe 28 of meandering state (the arrow 33 showed profit). The introduction pipe 28 
extended in the chamber 80 via the opening 90 provided in the bottom 86 of the chamber 80, and 
has reached the cathode terminal 20 via the feed port 26 further. And the cooling fluid 32 passes 
a breakthrough and controls the temperature of the base material 12. The cooling fluid 32 
through which it circulated comes out of the cathode terminal 20 through the discharging pipe 29 
of meandering state (arrow 34). From the outlet 27, the discharging pipe 29 passed the opening 
92 provided in the bottom 86 of the chamber 80, and is prolonged. Finally, the cooling fluid 32 
circulates through the inside of the reservoir 31, and the above-mentioned process is repeated. 
The condenser tube way 25 is not restricted to the composition of a graphic display. As the 
cooling fluid 32, as long as the temperature of the ** etching device base material 12 can be 
reduced, any substance can be used. 

[0019]Capacitive coupling of the cathode terminal 20 is carried out to RF power 35 via the 
matching box 37 which accommodated the joint capacitor 39 and the variable coupling capacitor 
(not shown). In detail, capacitive coupling of the 13.56-MHz power supply 35 is carried out to the 
cathode terminal 20 via the coaxial cable 38 thru/or the equivalent coupling means. A coaxial 
cable thru/or its equivalent coupling means are combined with the cathode terminal 20 via the 
feed opening 96 provided in the bottom 86 of the chamber 80 from RF power 35. One electrode 
of the power supply 35 is grounded in 36. If the frequency of 13.56 MHz thru/or the multiple of 
those is used, interference to radio operation can be made into the minimum, but other 
frequency can be used according to a system parameter. 

[00203The dielectric detached core 30 is allocated on the upper surface 22 of the cathode 
terminal 20. As long as it has the operation which carries out dielectric isolation of the 
thermoelement layer 40 to the cathode terminal 20, any publicly known material can be used for 
the detached core 30. 

[0021]The thermoelement layer 40 for cooling or heating the wafer 14 locally is allocated on the 
detached core 30. In detail, operation of the thermoelement layer 40 may be due to any of a 
Peltier effect (heat is absorbed or generated when current flows into a joined part), or the 
Seebeck effect (current flows according to the temperature gradient in a joined part). However, 
the invention in this application is not restricted to the element indicated in Description of this 
application. 

[0022]In drawing 2 , Peltier device 45 (shown by the small point) of the hexagon of 14 pieces 
allocated closely constitutes the central region closed loop 53. Similarly, Peltier device 47 
(shown by the big point) of the hexagon of 38 pieces allocated closely constitutes the external 
area closed loop 55. The central region closed loop 53 and the external area closed loop 55 are 
separated via the insulating layer 61. 

[0023]Peltier devices 45 and 47 are chosen and arranged so that the partial temperature of each 
field of the wafer 14 can be controlled. Although the number, the shape, and the size of Peltier 
devices 45 and 47 are changeable, about the number of the Peltier devices allocated closely, by 
making a size small, I hear that local temperature control nature is improved, and there are many 
important points. 

[0024]in drawing 3 — the closed loops 53 and 55 — each of Peltier devices 45 and 47 are 
connected with the 1st in parallel with 2nd DC power supply 46 and 48. Voltage (Vqq^ is 

impressed to the both ends of Peltier device 45 each which constitute the central region closed 
loop 53 in detail, and voltage (VpQg) is impressed to the both ends of each of Peltier devices 47 

which constitute the external area closed loop 55. 

[0025]the 1st power supply 46 and the 2nd power supply 48 which are located in the exterior of 
the chamber 80 in drawing 1 — electric power is supplied to the central region closed loop 53 
and the external area closed loop 55 from each. This electric power supply was performed via 
the electnc su^^^^^ and 52 to the 1st electric sup^ply pair 49 and 50 and the latter loop ~ 
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to the former loop, and these electric supply pair is prolonged in the chamber 80 via the feed 
opening 93 provided in the bottom 86 of the chamber 80. The 1 st electric supply pair 49 and 50 
and the 2nd electric supply pair 51 and 52 are prolonged via the 1st low-pass filter 54 and 2nd 
low-pass filter 56, respectively. 

[0026] According to the multiHoop configuration indicated to Description of this application, the 
temperature control more outstanding as compared with the temperature controller by 
conventional technology becomes possible. However, the invention in this application is not 
limited to the central region loop 53 and the external area loop 55 which were indicated here. In 
that case, the more nearly local temperature control of the number and structure of a loop 
becomes possible by making a size small mostly about the number of loops by the ability to make 
it change according to specific temperature control SUBJECT which encounters at the time of 
etching. The invention in this application is not limited to the power supply and electric supply 
composition which were indicated here, and a closed loop can be allocated in a desired mode and 
can control a specific field temperature of the wafer 14 locally. 

[0027]For example, working example which comprised 52 closed loops is shown in drawing 4 . In 
this working example, it is combined with corresponding DC-power-supply Vqq^ - ^qq^2 

low-pass filter LP gas^ - LP gas^gt and each Peltier device P^ - P52 form the closed loop, 

respectively. Therefore, according to such composition, compared with working example which 
comprised few closed loops, more nearly local temperature control becomes possible. 
[0028]On Peltier device 45 and 47 of each, the temperature detecting means (not shown) of a 
thermo couple etc. is allocated, and, thereby, the partial temperature in each Peltier devices 45 
and 47 is detected. However, a temperature detecting means is not limited to a thermo couple, 
but can use the temperature detecting means of RTD or a thermo sensitive register. 
[0029]The chuck means 60 for supporting the wafer 14 is allocated in the upper part of the layer 
of Peltier device 40. Generally, the electrostatic chuck 60 of the form of attracting and holding 
the wafer 14 according to Coulomb force is used. The conductor layers 62, such as copper, are 
inserted between the 1 st insulation sheet 64, such as polyimide, and the 2nd insulation sheet 66, 
and form the electrostatic chuck 60. The chuck means 60 in the invention in this application is 
not limited to the electrostatic chuck 60 indicated here, and either can use a means like a 
mechanical zipper or a vacuum chuck to support the wafer 14. 

[0030]The electrostatic chuck 60 supplies high tension (V*qq) to the conductive layer 62 via 2- 

kV DC power supply 68 located in the exterior of the chamber 80. One terminal of the power 
supply 68 is grounded in 70. Electric power is supplied to the conductive layer 62 via the electric 
supply line 71 prolonged in the conductive layer 62 via the low-pass filter 72 from the power 
supply 68. The electric supply line 71 is prolonged into the chamber 80 via the feed opening 94 
provided in the bottom 86 of the chamber 80. However, the power supply 68 for zipper 60 is not 
limited to the 2-kV DC power supply indicated here, and it is [ power supply ] usable in any 
power supply. 

[0031]If electric power is supplied to the zipper 60 by DC power supply 68, the wafer 14 will be 
pulled by electrostatic force to the direction of the zipper 60. Two or more stomata may arise 
that the surface of the wafer 14 is uneven between the top polyimide layer 64 of the zipper 60, 
and the wafer 14. These stomata will reduce the heat exchanging efficiency between the zipper 
60 and the wafer 14, and, as a result, the temperature distribution covering the wafer 14 whole 
surface will become uneven. In order to reduce the heat exchange loss between such a wafer 14 
and the zipper 60 and to improve the heat transfer characteristic, ****** which buries a stoma 
by the publicly known back filling method in conventional technology is made. Although gaseous 
helium is used by the back filling method in the invention in this application, the kind of gas will 
not be asked if the heat transfer characteristic between the wafer 14 and the zipper 60 is raised. 

[0032]Once the wafer 14 is fixed to the zipper 60, a hydrogen bromide or nitrogen tetrafluoride is 
introduced in the chamber 80 from the introduction pipe 100 (the arrow 101 shows like). The 
[ntrpductipn pipe 100 has extended from the upper surface 88 of the chamber 80. A magnetic 
field arises among both the upper surface 88 on which high-frequency power acts as an upper 
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electrode of the chamber 80 from RF power 35, and by being supplied between the cathode 
terminals 20. As a result, the plasma (not shown) which especially comprises ion and a free 
radical occurs. 

[0033]surplus gas and an unstable etching product are discharged with a pump through the 
discharging pipe 102 from the chamber 80 (the arrow 103 shows — as). The discharging pipe 102 
has extended via the vacuum pump (not shown) arranged to the exterior of the chamber 80 from 
the side attachment wall 82 of the chamber 80. 

[0034]Therefore, the specific field of the wafer 14 can be locally cooled or heated in an etching 
process by Peltier devices 45 and 47. For example, if a control device (not shown) is used, 
detection partial temperature can be measured with base temperature, such as mean 
temperature of a predetermined preset value or Peltier device 45, and the 47 whole. And when 
the temperature beyond a predetermined value is detected, electric power is supplied to either 
of the closed loops 53 and 55, and the specific field of the wafer 14 can be cooled or heated. 
[0035]In another working example (not shown), each Peltier devices 45 and 47 can be operated 
as a temperature sensor which operates based on the Seebeck effect (generating of the 
electromotive force by the joined part temperature gradient of the circuit which comprises two 
homogeneous conductors from which a presentation differs). It is periodically intermittent in the 
current which passes Peltier devices 45 and 47, and the thermoelectromotive force of the both 
ends of Peltier devices 45 and 47 can be measured. If base temperature, such as partial 
temperature measured in the zipper 60 in the state where it cooled, or the point of thermo 
couple (not shown) each, is known, the temperature in each Peltier device 45 and 47 is 
calculable from measurement thermoelectromotive force. Since the number of the thermo 
couples for base temperature measurement can be done less than Peltier devices 45 and 47 
according to this composition, as compared with the above-mentioned composition, structure is 
made simply. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is a schematic elevation of one working example of the invention in this 
application. 

[Drawing 2]Drawing 2 is an abbreviated penetration front view of the thermoelement layer shown 
in drawing 1 . 

[Drawing 3]Drawing 3 is a schematic illustration showing connection between a Peltier device 
and a power supply. 

[Drawing 4]Drawing 4 is a schematic illustration showing connection with the power supply to 
which each Peltier device corresponds. 
[Description of Notations] 
1 2 Wafer base material 

-14 Wafer " " - :" " --" • 
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20 Cathode terminal 

25 Closed-loop condenser tube way 

26 Feed port 

27 Outlet 

28 Introduction pipe 

29 Discharging pipe 

30 Detached core 

31 Reservoir 

32 Cooling fluid 
35 RF power 

40 Thermoelement layer 
45, 47 Peltier devices 
53 Central region closed loop 
55 External area closed loop 

60 Chuck means 

61 Insulating layer 

62 Conductive layer 

68 2kV DC power supply 
80 Chamber 
1 00 Introduction pipe 
1 02 Discharging pipe 
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DRAWINGS 

[Drawing 1] 
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